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Major findings made during this project period included the observations that a) changes
in tyrosine availability do affect brain dopamine release, as assessed by in vivo microdialysis, but
that neuronal feedback mechanisms limit the durations of this effect except when dopaminergic
neurotransmission has been deficient; b) the circulating hormone TRH markedly stimulates brain
dopamine release, an effect probably mediated by its diketopiperazine metabolite; c) the amount
of circulating L-dopa whi'ch enters the brain is both enhanced by carbohydrate consumption and
suppressed by protein intake; both nutritional effects can be damaging, inasmuch as a sudden
rush of L-dopa into the brain can facilitate dyskinesias, while the inhibition of brain L-dopa uptake
by proteins suppresses its conversion to brain dopamine; an appropriate mixture of dietp;
proteins and carbohydrates can obviate both effects; d) serotonin release from superfL_ed
hypothalamic slices is a linear function of available tryptophan levels throughout the noma].__
dynamic range; e) the daily rhythm in plasma melatonin levels is abnormal both in the Sudden
Infant Death Syndrome and in women with Secondary Amenorrhea; t} tyrosine can potentiate the
anorectic effects of widely-used sympathomimetic druqs; g) newly-described COMT inhibitors can
enhance brain dopamine release in vivo and; h) a cell culture system, based on Y-79 (retinoblast)
cells exists, in which melatonin reliably suppresses dopamine release.
C1. PUBLICATIONS BASED ON RESEARCH SUPPORTED BY NAG 2-210 (1988-1992)
I. CATECHOLAMINES, TYROSINE
Acworth, I.N. and Wurtman, R.J.
Precursor control of catecholamine metabolism. In: M.A Richardson (ed.) Amino
Acids in Psychiatric Disease. American Psychiatric Press, Inc., Washington, D.C.,
pp. 1-29, 1990.
Acworth, I.N. and Wurtman, R.J.
Tyrosine: effects on catecholamine release. Brain Research Bulletin 21:473-477,
1988.
Berry, E.M., Growdon, J.G., Wurtman, J.J., Caballero, B., and Wurtman, R.J.
A balanced carbohydrate: protein diet in the management of Parkinson's Disease.
Neuroloqy 41:1295-1297_ 1991.
(NASA-CR-193807) STRATEGIES FOR
ENHANCING CA TECHOLAM INE-MEC IATEO
NEUROTRANSMISSION Fina| Technical
Report (MIT) 4 p
N94-18862
Unclas
https://ntrs.nasa.gov/search.jsp?R=19940014389 2020-06-16T17:14:19+00:00Z
Caballero, B., Gleason, R.E., and Wurtman, R. J.
Plasma amino acid levels in healthy elderly men and women. American Journal of
Clinical Nutrition 53:1249-1252, 1991.
During, M.J., Acworth, I.N., and Wurtman, R.J.
Dopamine release in rat striatum: Physiological coupling to tyrosine supply. Journal
of Neurochemistry 52:1449-1454, 1989.
During, M.J., Acworth, I.N., and Wurtman, R.J.
Effects of systemic tyrosine on dopamine release from rat striatum and nucleus
accumbens. Brain Research 452:378-380, 1988.
Kreutz, M.R., Acworth, I.N., Lehnert, H., and Wurtman, R.J.
Systemic administration of thyrotropin-releasing hormone
dopamine release in vivo. Brain Research 536:347-352, 1990.
enhances striatal
Lehnert, H. Beyer, J., Reinstein, D.K., Richardson, U.I., and Wurtman, R.J.
Relationship between pituitary ACTH content and hypothalamic catecholamines in
the rat. Research in Experimental Medicine 189:289-293, 1989.
Milner, J.D. and Wurtman, R.J.
Tyrosine availability: A presynaptic factor controlling catecholamine release. In:
Molecular Mechanisms of Neuronal Responsiveness (Y.H. Ehrlich, R.H. Lenox, E.
Kornecki, and W.O. Berry, eds.) Series: Advances in Experimental Medicine and
Biology. Plenum Press: New York and London, 1987, pp. 211-221.
Wurtman, R.J., Caballero, B., and Salzman, E.
Facilitation of levodopa-induced dyskinesias by dietary carbohydrates. New England
Journal of Medicine 319:1288-1289, 1988.
II. EXERCISE EFFECTS
Conlay, LA., Maher, T.J., and Wurtman, R.J.
Alanine increases blood pressure during hypotension. Pharmacolo.qy & Toxicoloqv
66:415-416, 1990.
Conlay, L., Wurtman, R.J., Maher, T.J., Lopez G.-C., I., Blusztajn, J.K., Vacanti,
C.A., Logue, M., During, M., Caballero, B., and Evoniuk, G.
Effects of running the Boston Marathon on plasma concentrations of large neutral
amino acids in human subjects. Journal of Neural Transmission 76(1):65-71, 1989.
Wurtman, R.J. and Lewis, M.C.
Exercise, plasma composition and neurotransmission. Advances in Nutrition and
Top Sport (F. Brouns, ed.) Medicine and Sport Science 32:94-109, 1991
Ill. SEROTONIN, TRYPTOPHAN
Gardier, A. and Wurtman, R.J.
Persistent blockade of potassium-evoked serotonin release from rat frontocortical
terminals after fluoxetine administration. Brain Research 540:325-330, 1991.
Caballero, B. and Wurtman, R.J.
Differential effects of insulin resistance on leucine and glucose kinetics in obesity.
Metabolism 40(1):51-58, 1991.
Lehnert, H., Lombardi, F., Raeder, E.A., Lorenzo, A.V., Verrier, R.L., Lown, B., and
Wurtman, R.J.
Increased release of brain serotonin reduces vulnerability to ventricular fibrillation
in the cat. Journal of Cardiovascular Pharmacolo.Cly 10:389-397, 1987.
Schaechter, J.D. and Wurtman, R.J.
Serotonin release varies with brain tryptophan levels. Brain Research 532:203-210,
1990.
Schaechter, J.D. and Wurtman, R.J.
Effect of chronic d-fenfluramine administration on rat hypothalamic serotonin levels
and release. Life Sciences 44:265-271, 1989. A.
Schaechter, J. and Wurtman, R.J.
Tryptophan availability modulates serotonin release form rat hypothalamic slices.
Journal of Neurochemistry 53(6):1925-1933, 1989. B.
IV. MELATONIN
Bzrezinski, A. and Wurtman R.J
The pineal gland: its possible roles in human
Gynecolo,qical Survey 43(4):197-207, 1988.
reproduction. Obstetrical &
Brzezinski, A., Lynch, H.J., Seibel, M.M., Deng, M.H., Nader, T.M., and Wurtman,
R.J.
The circadian rhythm of plasma melatonin during the normal menstrual cycle and
in amenorrheic women. Journal of Clinical Endocrinoloqy & Metabolism 64(4):865-
867, 1987.
Deng, M.H., Lopez G.-Coviella, I., Lynch, H., and Wurtman, R.J.
Melatonin and its precursors in Y79 human retinoblastoma cells: effect of sodium
butyrate. Brain Research 561:274-278, 1991.
Dollins, A.B., Lynch, H.J., Deng, M.H., Lieberman, H.R., and Wurtman, R.J.
Effects of illumination on human nocturnal serum melatonin levels and performance.
Journal of Environmental Psychology. (Submitted).
Sturner, W.Q., Lynch, H.J., Deng, M.H., and Wurtman, R.J.
Melatonin concentrations are low in "SIDS" infants. Forensic Science International
45:171-180, 1990.
Wurtman, R.J. and Lieberman, H.R.
Melatonin secretion as a mediator of circadian variations in sleep and sleepiness.
Inte.qrative Psychiatry 5:13-14, 1987.
V. RELATED REVIEW ARTICLES
Wurtman, R.J.
Foreword. In: M. Chafetz (ed.) Nutrition and Neurotransmitters.
The Solomon Press, pp. xix-xx, 1990.
Jamaica, N.Y.:
Wurtman, R.J.
Effects of dietary amino acids, carbohydrates and choline on neurotransmitter
synthesis. Mount Sinai Journal of Medicine 55:75-86, 1988.
Wurtman, R.J.
Effects of their nutrient precursors on the synthesis and release of serotonin, the
catecholamines, and acetylcholine: implications for behavioral disorders. Clinical
Neuropharmacology 11, Suppl. 1, $187-193, 1988.
Wurtman, R.J.
Effects of foods on the brain: possible implications for understanding and treating
Tourette's Syndrome. In: Advances in Neuroloqy (Chase, T., Friedhoff, A., and
Cohen, D.J., eds.) Raven Press, New York (in press).
